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their growth. In some cases, the processes of one set of organisms
are favourable to those of others, while in others they are inimical and
a fierce battle for supremacy may be going on.
It would be out of place to attempt to give here any detailed ac-
count of the micro-organisms of soil, or any reference to the methods
used in investigating their nature and functions.    Such matters belong  '
to the domain of biology and bacteriology, subjects which now have
extensive literatures of their own.
But the influence of the micro-organisms in a soil upon fertility is
of great importance and it is advisable to consider the character of the
chemical changes which are induced by their life processes and to pay
some attention to the circumstances which affect their activity.
The organisms concerned consist chiefly of protozoa and amoebae
(belonging to the animal kingdom), fungi, including moulds and yeast,
bacteria and algae.
Protozoa and amoebae, according to Russell and Hutchinson1 are
always present in soils and live on bacteria, thus keeping down the
numbers of the latter. The fertility of a soil, according to this theory,
depends mainly upon the number of ammonia-producing bacteria
present, and this, in turn, depends upon the activity of the protozoa and
amoebae for which the bacteria serve as food. Any cause, e.g., sterili-
sation by heat or by antiseptics, which destroys or diminishes the
number of the protozoa,, enables the bacteria to increase rapidly and
thus to accelerate the production of ammonia from the nitrogenous or-
ganic matter of the soil. The investigators found that in a Kothamsted
soil containing about 7,000,000 micro-organisms per gramme, heating
reduced the number to about 400 per gramme, but after moistening
and keeping for four days, the bacteria became as numerous as ever,
and in a few more days became far more numerous than they were
originally. At the same time, the rate of ammonia production in the
soil enormously increased, though the conversion of ammonia into
nitrites and nitrates practically ceased.
The enhanced fertility of soils induced by sterilisation is therefore
due to the destruction of protozoa and amoebae and the survival (doubt-
less due to spore formation) of the ammonia-producing bacteria, which,
when again placed tinder conditions suited to'active growth, increase
at an enormous rate, being freed from the destructive influence of the
protozoa, which in the original soil limited their number.
The fungi and yeasts act upon certain kinds of organic matter in
the soil, the former using this material to build up their own structure
and then, by their decay, leaving again a residue, which in many
cases, appears to be more susceptible to nitrification than the original.
It is to such an action of a fungus, spreading outwards from a start-
ing point, that the existence of those richer coloured and more
luxuriant circles of grass in pasture fields, known as "fairy rings/',
is due.2
The vital processes, too, of many of the moulds appear to be oon-
1 Jour. Agric. Sci., 1909, 3, 111.
2Lawes, Gilbert and Warington, Jour. Chem. Soc., 1883, Trans., 208,